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(57) Abstract: The present invention relates to a process of producing Ala-Glu dipeptide, comprising of: the amino acid 
protected at N-end reacts with triphenyl phosphine and hexachloroethane in an organic solvent, forming an active ester; the 
active ester reacts with glutamine in an organic solvent and an aqueous inorganic base solution, acidizing the result reaction 
mixture with an inorganic acid, deprotected the protection group at N-end. The raw materials are inexpensive. The synthesis 
process is not difficult. It not necessary to separate the intermediate, or to purify it. It is easy to separate and purify the product. 
The reagents used in the process are less toxicity so that it is suit for environment. 
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75%fP 26%. 

mmm®i$mm&, m&m&mwj>* ^m^mm±mmmmm (tpn), 

^0 xmfomykmw, ^yEGLNrnT^mw^mmmmm^mM^Mm^m, ^tpn 
^mMm^m.mmo ^rmmmmmAm\^m gln at» tpn, wMunjEm^m® 

&#t, M*&mM$ i &)®mMm%tmm&, m^m^mm.mmmM <^ gln>, ^ 

#t, ^.jmrnrnm^mmmm., m&.ffi&m.mmfflffl'pu^m gln. sir gln mm 
m^m^Tft^t en mmmm, as gln mwmmmmmm'p, mmftm^, & 

StlT, /B^i3M6fflftW-flfc£3^rPS#: (L-glynyl-L-glutamine, L- 
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Gly-L-Gln) ^M^@fe^MSlJ^(W-#— It,L-alaiiyl-L-glutamine, L-Ala-L-Gln)o z&mmA 

& L-Ala-L-Gln -tt^Wft^SiJ^ffl^^Hm, ^^pIrUE^^ W^Jt^o ffltt^3r8r£-/& 
^JL-Ala-L-Gln^tt,^|?^Gln#.^6<I20^, ^^Jq^^Mmm^, W» 
A#rt^gpffl5I^^ Gm Gln£ TPN ^^ffi^^TO o 

M-#-lt^^^$PT 45ft: 

u -gftm Gin (^rnmjK) ^Mtcsa^^, w^^^isw^^ts 

K(Cbz-Gln); fr^, ^ Cbz-Gln MMn.m&&J&]& Cbz-Gln (OC 13 H 9 ) ; Cbz-Gln 
XOC 13 H 9 ):to&&4 , Mj&£fi$ :, J&/fc Cbz-Gln (OC 13 H>) QMe ; 3103?, atM^/ft Gin 
(OC^H,) OMe ; JnA Cbz-Ala; M Cbz-Ala^ ; M-fc^, Cbz-Ala 

^PGln (OC3H,) OMe fg&J&Sk; %4fcJK¥iB: f^, »4fclft*^P^, ^ 

j&M— ^Zlftfco CSCitK Yasutsugu Shimomishi.Studies on the Synthesis of Peptides Containing 
Glutamine as the C-Terminal.Y.Bull.Chem. SocJpn. 1962,35,1966) &^ t fcfo$L&WkJ& , M 

2, fflm^mMmUfrftjmmM(Z-Ala)^ HOSu B^«-MJ&(DCC)#;J1T, 
? 20-25CH& 5 /jNfft , ji^*- Jf ^Uff-^^lft Gin «®?Mlfclft7lC$#^ 

Katoh,T.KurauchiJV[.Eur.Pat311,057,12Apr.l989) t^^T^Wt^^J^H, W5. DCC 
/^fUJll&ife, ^i±jg^ 0 

3> ^^(COCy-^ Ala SlS^MSF, ^S^Gln^Jt't'&m, pH^#10.2o 
Mj5&Mmm<P®t>£;U&, WvSmmm-®-Rk, (.Xm Frerst,P.Pfaendetr,P.Ger.Oflfen.DE 
3206,784.01Sepl983) fcm#mt> , {S^3>JglJ#^#, M J.t£&J®2£^ £^ 

4> flJffi^'^^jm^Mmma SOCl 2 m, mfimm., ^^Gm^NaOHftzMt 

ph 100 f*^^Mm^*t@y&, ^-^^m^-^^ffi^T^, bp 

"T#i!M— ^~flfc 0 (ifcSR Takahiro Sano.Toru Sugaya,Process Research ang Development of 
l-Alanyl-l-glutamine,a Component of Parenteral Nutrition.Oganic Process Research and 
Development.2000,4,147-152) ®&MMW,m%!^Vk : &M, Vt%%m, ^mm.^M^, 
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1) N<$H£^^iCM(I)10mmol, JgH^^K Ph 3 P) 10— 30 mmol, 15-20 mmol, 
TaEZJS (C 2 C1 6 ) 10—30 mmol, 15—20 mmol, (n) + 0.3—3 /J> 
Bt, 1.5-2 /hHt, MM^-5-30°C, ft#0~10°C, ^J&*£$£Ig; 

2) »^» l)J^»W^ffafc««WW^«^^«C»l» 10~30mmol, 15- 

20 mmol, &g$mM cm) (iv) WSB^+SMr&jBt, m ft IV 

MftfRlfctefc 0-4 (&T&&m l) *BWW#UM#£, S^MWffliWRI (m) 
Hi) +M3RfflWW*WMRI <n) ffiWBR^^WttMHt. £^3f?2) ^W^S^JfWm 

JlfcBt, m^P IV0<J#^Rfcb«J^ 0), 0.5-2, ,giSM^-5~30 0 C, ftg 

*J 5~10°C, pH^ftJ^ 8.5-13, 9.5-10.5; JkQtMjfrm 2) £2EiK*Nfc#T^/& 

ft, IP, l)&ftffl*S&IBi?#ftBiii8c 10-30 mmol ^^3»W^»M(III)5fP3BWi 

3) ffl^ctfim (V) Ktt>MpH<3.0, 2.0-3.0, jfil 

4) fflI^^«J (VI) MN«^Sa, #5lM-#-|fc, ^^7 30-65%o 

< i ), N^^wiiiti^f: n-(o,o-- w^mwmmm. (dmp— L-Aia), 

N-(0 ( 0-rLi)iftMIl (DEP— L-Ala), N-(0,0~ — ^M^)$l@liCm (DIPP-L- 
Ala), N-(0,0-~jET*)il®feW^^ (DBP-Ala), ^til^It (Z-L-Ala), (X* 
¥*C1£S) ^ttS&Mfttt (MZ-L-Ala), &Tfti*SP3MM (Boc-L-Ala), 2- (~ 
#fWI*SMi(,M (Bpoc-L-Ala), 

(in wsmmss&zt ra^m, zm, i, 2--m^> «, 

(IE) W#U#M3=gW: Z,#, ?fAB. Sf 3«E, ^; 

(IV) ^Mte^W: SSftflrtft, MMA, *MWP, 

(V) 3e#ik±5HT: &s?> mm, mm, mm, m-, 

(vi) mk&&ffim&ffl££iii him, nfl^B/*zi«, awfc£/#z,&, 
0tR. a^jg, m^M/i, 4--ftA^, ^a/i, 4--^^, 
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i) Rfi«*«3i:» 

4) ^mj7mm, &&7®mmmm.&&^&&mm>mjm& 

«» 

7) ^^^4»^M^^^^Hlife^Jffio 

*^r^^»ttfi, JR$H££&#, WfU^TO, ^I^I, j&ttfc. W 

AHZ»j& 20mmol ffl lOmL Htl¥M», MftlSI N-(0,0- - ¥S)»^tCM 
lOmmoK H^SJH 20mmol ft 20mL ^ 0°C£/£ 3 &ttB, ~^RBM 

■^W»JBaia#MlFW^W 25mmol ^SCBfeJgc, 20mL7X, 60mL ^JftH*, #J3£*WW 

20mmoi fn«#PUi p hM io, o'C mtofefc®. 1.5 /jMtf, |E&jSa±S4'«l» 

ph % io« ^BfflmaKm^s ph % 2.5, tmb^/sm 20 

'Mtt, 8Mf&8Lmin\ZM 50mL, #rtHli#, #H#/B#iW-Jdcmi$||#J te <|& L-Ala- 
L-Gln. ^^65%. [a]20 D = 10.55, C=2, m.p. 214-215.5°C 
&lflflij2 

A^Z»^20mmolffi 10mL-^¥^M, ffiftlSI 10mmolN-(O,O- ~ 
Um> 20mmol H^NHMU 20mL ^WMi*W%te, 0°C&& 3 /hHtJg, mifflitG 
2"5mmol ^KBfcKcN 20mL tMH 60mL Ettttttft'dlft't' , &lSL+ffl»Rib4ff 20mmol, ^ 

iSfflltW pH % 10, &&M^3r o°c, mtaBRM 1.5 /jMrt. &MJBifeifc&8*fcM pH 

% 2.5, fcfa&ifaJsmfPW&M&B.M 20 /J>Ht, &.Mf£MJ5lJaA7M 50mL, *TtbH#, 
^ig^^MP-TjcS^^f*^ L-Ala-L-Glno ^ 45% D 
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30mmolffi 30mL WJPS N-(0 ) 0--¥l)itRti 

lOmmol, SJAtCZ*^ 30mmoU0mL HM^UifltJ^^rt. ^ 10°C&J& 20 Wftfs, tit 
jta50^W3fomnol^«BttBc. 7jC20mL, B#S 20mL j^^fflfitttttflWJ pH 

Mffl 2o%mftit/«icz.MS[ffiSjat 5 <bnt, &m^)iosiipAz.tt 50mL, 

m ^Bt-ZKS^*^* L-Ala-L-Gln. j** 50%, 
gM$l4 

N-(O f O— ZL^*)?»SfeP5tBCBi lOmmol, H^SIP 20mmol jfBA&ZJfc 30mmol #5"J 
iJBAH^m, HjtaA 20mL f 5Wl«. MSO-tW lOmmol 

20mL2|C, 5mLZ^0W?g^'t l > £jE+ffl«fflMfifll pH % 9.5, R&Mf&%} 5°C. tiUjaB 

Rgio^. f&jsmffimmikmpH* 1.0, 7K*B$fc$gjs;8 15 s 

jS£&3s|€j5iPAZ,a! 50mL, #rtB@#. 3»H#fflZ.«C-7KS^a#^ L-Ala-L-Glno 
$S 40%o 

=3£mm 20mmol ffl lOmL MfftlSI N-^O-riDii^Sl 

10mmol> 30mmol7s«lZ»^fP lOmL HSl^lftW^^rt » ^-5X3^2^^. S&JP 
Ilj-^W lOmmol #J&®fcJ&, 20mL7X, 20mL Z.^B^M^^, fijS+fflSfttti^ lOmmol, 

l&JsmWiW&BMto pH & 9.5, M^S^-5°c, JMqjgjRjffi 2 <W. &Bffl$fcfiL««'ffc 

M pH ^ 3, zK*i*8E«gMffli!&lD*C^ii3y*Z»«^fflSjaj 5 &jSt£g5feJgijnAZJi 50mL, 

#TfcB0#, ^S^fflZi^-zKa^ffi^^lL-Ala-L-Gln. ^35%. 

30mmol/B 20mL ~U^^M, »iP£!l lOmmol N-(0,0-~ Z»»)®PH^ 
ti^ 30mmol=^P^R 10mL-iC¥^B<jM^^rt, ^ 0°C fijS 40 ftWfe , ffirtflPj 
#W 30mmol ^«Bfe&, 20mL 7jC, lOmL if B^WM^tftf', &.m*m£M4WWW 

13, ^^^2o-c, «jpjgsm30 4H*. mj&mmmwmikm ph% 1.5, #mmm 
m=m,z>m^M%.& 10 /hat, s.m^MJsinxz^m somL, tfta@#, #m#ffl 1,4-- 

fLAIf-Tlca^ffi^^l L-Ala-L-Glnc j 46 ^ 60%o 
7 

lOmmol N- (0,0-~Z^) ^©fcMit^, lOmmol H^SP^P 15mmol A«tZ^fr 
SlJiPAH^m, SiJPA 20mL Z*ffi , \5°CB.m. 2.5 ^Ws, tiSfomtt 30mmol 
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MB, 20mL7K, 30mL¥^Wm^4 I , %WiWt#iW pH ft 8.5, &J&$&gft 30°C, 

5 <Mtf, B.mm$LBMlAZM 50mL, #T£iJ@#, ^S#ffiHS^Pft-7KS^ 
iR^j^ L-Ala-L-Glno 50% o 

n- co,o~~nnm mwmmM. E.^mmm^u^m^ 10 mmoi frmmwmm 

SinA 20mL Eg^Pi, =f- 30°CMj& 2 <NH)§, ^inilJ-^W 15 mmol #£C@SJBc, 20mL 
tR, 10mLZ.ffltfl«im^«['t«. JM+/B»WMft1H pH ft 10.5, &J&$agft-5°C, mttojs 
SjSt2/W. &JSJBifclfcKKMfcMpHfc 3.0, 7K+B^j5ffl^^ft,fi/*Z^m^MjS 5 
/JnB*, SJSt^mjsiDAZiii 50mL, #fdj@#, ^@#fflZ 1 ^-7XS^^#j ic ^ L-Ala- 
L-Glno ^60%o 

H^SP 15mmolffl 20mL — WRSfe lOmmol N-(0,0-Z#Mi)i 

Wmmm^ 20mmol AftZ^tfj 10mL-«C¥^WM^{*^rt, T 10T3£j3t 3 /NtfJS. tft 
iniO^ lOmmol 20mL7X, 20mL Zi«ZJBM*B'&ifc+, fijSZ+JBfMMMA 

lOmmol, Mj5ffl»S.^Tjg pHft 9.0, Sj&MSft 10X3, Jftin^Sm 1 *Bt. 

9tKK4kS pH ft 2.o, frfatmjsm 20%&4tS/i*z,»iaBfij3t 5 ^0t, R^^mjsin 

AZLS|50mL, JffrH^ffl^BE-TKfi^JI^^L-Ala-L-Gln. ^30%. 

10 

/\M.Zi')& 15mmol/8 lOmL 1,2--*C ^nl'J-# lOmmol N-(0,0-Z#^S) 

flHftftftCK* 15mmolH^JHftI lOmL l,2--*CZ»^W^#^rt, ^20'CHj&o 1.5* 
H*JS. ffiinm^ 20wmol®mM&&) 20mL7k*P, RM^mSM^WM pH ft 13, 

fifift io°c 2 <h»t. mmmffiffim.mtt.rn pa % 1.5, #*Bifc#jgia=aKz» 

»SafijS£10/jMft, &&&3lU§inAZ.« 50mL, #rm@#, &@#JB:fmi?-7RSggifi 
ff/*^ L-Ala-L-Glno ^ 52% 0 
11 

&TftSfc£?SftM (Boc-Ala) lOmmol, H^ftSI 15mmol ;?PA*CZ»£g 20mmol 
JtlAIBlJ&BSJfS, SjJDA 20mL l,2--f&Z^, ^ 10°CR|S20^#t'j5, ^niU^-W 30mmol 
20mL7K, 20raL tt&tfyn&m* , RM^mWMWW pH ft 11, SjStfi 
£tft20°C, WtaJg&j£30 4m. ^Jsffl^mm^MpHft 1.5, 7X«jsfflHlZ 1 f 
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^$&&J& 15 MJ^^JsJnAZiH 50mL, #TfiJ0#, ftSWEHI&l&RS-JlKS^II 
ff/^tJ L-Ala-L-Glno j^S* 40% o 
£»IJ 12 

H^SS^ lOmmol J£ lOmL f^ffi?, jfJpSJ lOmmol z&Tflfe^iCM (Boc-Ala), 
lOmmol AEZ^, fP 20mL ^B^M^^I*) , ^ 5 0 C£j& 2 /jMtf jg, ^inilj^ 15mmol 
®%mm, 20mLzk, eOmL^MlftMl^*, M+ffiMfM^i/f pH % 12, ^jS^ 

^urc, »bm/3z 1.5 /hBto mjsmmmm.n&mvfi%j is, ymwmmmm.vcWiA- 

-^^•MML&m 5 ^H* SiS^mMinAM 50mL, *Jt&II#, l,4--ftA 
i^-TKm^H^tf^ L-Ala-L-Gln. j 46 ^ 52% 0 
^MM13 

AitZJ£ 20mmolffi lOmL MMMuM&M, 3ftte!j# lOmmol ^TfCSMMM (Boc- 
Ala), 20mmol H^SH, *P lOmL mM,m$Mm&WMft , ^ 0°CM& 1.5 'MB, » 
SU-^W 20mmol ^^JK> 20mL 7KfP 15mL -If^MllMt, SJ^fflM,*^^ 
20mmol, pH & 10, 8°C, $tJPMJ*& 2 « , 

pH 2.o, 7Kmmm^^^mmM.u&m. 20 /m#, ^^m^pAziii somL, 
mmm 14 

^MBMnWM (Z-Ala) lOmmol, lOmmol #J7n*IZ»£! lOmmol ##j#P A 

mmJ&M, SiPA30mL¥^, ^0°CM3/jNBt^, «WJ#W 25mmo!#f(mJ3&lft 20mL 
^jEZ^M,*ttt,^1ipH^ 12, S^S^15°C, ^iP^^iS 1.5 /jMtfo ^Usffl^ 
pH % 2.5, zK^^J!S,^£fW4'^M£j& 15 /.hitf , L-Ala-L-Gln. 

48%o 

mmm 15 

H^S)^15mmolffl lOmLfflMt&Mfl?, lOmmol =^ft^SMMm (Z-AlaX 

20mmol A^&;& *P lOmL KM^&tjtl^^rt, O'C^jS 1.5 ^HB, ^JPPJ^W 
18mmol^TO, 20mL7jC, 40mL -M^&jm&m* > ^^MMft^WJI pH^f 13, 

15/hBt, ff/*^ L-Ala-L-Gln, ^65%o 

16 

AtCZi^ 30mmolffl lOmL Z^B^M, MiP?d^fCiK*PmM(Z-Ala)10mmol, 20mmol 



7 

3tJL 51(^511*91*) 



WO 03/106481 PCT/CN03/00417 

H^»fP 10mLZ»flSWm^#^rt, ^ l.O/b&tJg, ^fl^W lOmmol 

J8cW2QmLjJC*, £jffi*MiMMfett 20mmol, &JgftM&4WJI pH & 10, fijStMfit* 5 

40 /but, SJSt^^inAZ.il 50mL, tfrtHglft, *A5F-7Kfi«fJI» 

^ L-Ala-L-Glno ^45%. 
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1. g#tE£^: 

1) N iHfiitf'fcjpg&K lOmmol -^H^S^ 10-30 mmol ^AttZ^ 10-30 mmol, 
^^^0+^20^-3^^, M^^-5~30-C, ^^18, 

2) l)f^#ltt^miii^fCMc 10-30 mmol ^ft^#£tt»jC#&tt*I 

^j0-4, RiS?a^-5~30°C, pHgffrte 8.5—13; 

3) ffl5Emm^^2)^^M^M^MpH^3.0, 

4) ffli^wKMJK^N^^a, mm-®-8ko 

2. ^P^IJg^ 1 ^«Jpg-^-|t^^, 

1) N »K^f lOmmol -^=^JSI 15—20 mmol SlTstCZi^ 15—20 mmol, 
tegtiimffl^fc®. 1.5-2 />Bt, M&M^O-IO^, ^StfeBI: 

2) 1)^#W^1I^^E« 15-20 mmol ^Wm^J^P^tl^TK^WM 

% 0.5-2, M^ai^ 5~ 10'C, pH^fU^E 9.5-10.5; 

3) ffl55m^^2)W^M^tJmtt l SpH^2.0-3.0c 

3. $P^J^ 1 ^2MWM-«^M, KMfNmfflfJMIM: 

N-(0,0-~¥^)^g|^tC^ (DMP-L-Ala), N-(O y O-~Z,m)WknW$. (DEP— 
L-Ala), N-(0,O--^^)p®fe^^ (DIPP-L-Ala), N-(0,0--][ET^)^®tMM^ 
(DBP-Ala), ^^MtC^ (Z-L-Ala), (MZ-L-Ala), 

Mrrwm.mn%m (Boc-L-Aia), m 2-(-wt%imwmMM&nn,B. (Bpoc-L-Aia)o 

4. jnwjgt i sue 2 ffimMm-®~ftkizj&jT&, &w&.&T#m i)*&}^$imm 

5. snt^m^ i sk 2 3t#ME^n 2)4>6u^m^y 
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